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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOwero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yUYEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M NPEAMETOB T'YMAaHUTAPHOTO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMupyemMoe  NOpU  HU3YUYEHUU
0oOy4YaromMMHCs TMOHSITHUIHBIX OCHOB I'€OMETPUHU, NIPHU JI0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIaTb M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTH
dbu3nYecKux 3aaad.

Lens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomerpusi» Ha yriyoJ€HHOM
YpPOBHE — pa3BUTHE MHJMUBHUAYAIbHBIX CIOCOOHOCTEW oOOywaroumxcs Mnpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEeH MpeaMeTHo obnactu «MaremaTuka u
uHbopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  MPHOOpPETeHUS U
UCIIONIb30BaHUs  Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAHUA U JEHCTBUH,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO NpodheCCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aayaMu Kypca TIE€OMETPUM Ha YIIyOJEHHOM YpPOBHE,
pacIIUpSIOIMMY U YCUITUBAIOUIUMH Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCS:

pacIIMpeHne MPEACTABICHHUS] O T€OMETPUM KaK 4aCTH MHUPOBOU KYJIBTYPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENISAX, IMO3BOJSIOIIMX OINKCHIBATh W U3y4daTh
pa3HbIE SBJICHUSA OKPYKAIOIIEr0 MUPA, 3HAHUE MMOHATUHHOTO anmnapara 1o paszaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

GopMupoBaHue  yMEHHUs ~ BIaJE€Tb  OCHOBHBIMU  IOHATUSIMH O
IOPOCTPAHCTBEHHBIX (UIYypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE MX IPUMEHSATh, YMEHHUS JOKa3blBaTb TEOPEMBbl U HAXOAMTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(opMupoBaHUE YMEHHs pacro3HaBaTh Ha YepTekax, MOJIEISIX U B PEabHOM
MHpPE MHOTOTPaHHUKM M Teja BpPAIIECHUSA, KOHCTPYMPOBATh I'E€OMETPUYECKUE
MOJIEIIN;

(GopMupoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TeOopHid, (popMHpOBaHHE MOHUMAHHUS POIM AKCHOMATHKU MpPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHue yMEHHUS BJIaJe€Th METOAAMH JI0OKA3aTelIbCTB W AJITOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NMPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELIECHHs CTEPEOMETPUUECKUX 3a/1a49 U 3a]1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TPEACTABICHHS O HEOOXOAMMOCTH JOKa3aTelbCTB  MpU



000CHOBaHMHM MaTEMATUYCCKUX YTBEPKICHUNA W POJIM AKCHOMATHKHU B MPOBEACHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyUaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (PyHKIIMOHAIBHOW TPaMOTHOCTH, PEJIECBAHTHOM T€OMETPUH:
YMCHHS PACIO3HABaTh TMPOSIBICHUS TC€OMETPUUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalMsIX W MPH H3YyYECHUU APYTHX
y4eOHBIX TIPEAMETOB, TPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyalldl, HCCIICIOBAHHUS TOCTPOSHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «maccax sBusaworcsa: «lIpsiMble ¥ TJIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BeKTOppl W KOOpJAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHUE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA T'€OMETPUH Ha YTIyOJaE€HHOM ypoBHE oOy4ueHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJCP)KATEJIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKHX YMEHHMH  pacmpenenserca He  TOJbKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 TojgaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
pOrpaMMBbl, paclpeeEHHbIM IO TojaM OOyYeHHUS, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamaiuch HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
T€OMETPUYCCKUMU MOHATUAMH M HABBIKAMHU IOCJIEI0BATENHFHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIAIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qns  auddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MpoOrpamMM, O0OecTeunuTh yriayOoiaéHHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymield mpodeccun, obecrnieurmBas NMPEEMCTBEHHOCTh MEXTY
o0muM u podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoautes 204 gaca: B 10 kimacce — 102 gaca (3 waca B Hegenmo), B 11 ximacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxkeHue NpsMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajuiesibHble M CKpelluBaroliuecs: mnpsiMble. [Ipu3HaKu CKpemmBarouuxcs
npsiMbIX. [lapaniaenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapasijieIbHbIe
OpsIMbIE€ B MPOCTPAHCTBE, NAPAJIICIIBHOCTh TPEX MPSAMBIX, MAapaIEIbHOCTh IPSIMON
U 1ockoctu. [lapamnenbHoe M UEHTPAJbHOE TMPOEKTUPOBAHHUE, N300pakeHue
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapajuienbHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMU, YTOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: MapasuiebHbIe
IUIOCKOCTH, CBOICTBa napaieabHbIX TUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (QUTYpbl Ha IUIOCKOCTH: TETpajap, NapajulelsienuIie],
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON U TUIOCKOCTU: MEPIEHIUKYISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMblE MapajljielibHble U MEpPHEeHIUKYJISIpHbIE K IJIOCKOCTH,
NOpU3HAK NEPHEeHAUKYISIPHOCTH NpPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOi

NEPIEeHIUKYISPHOMI MIOCKOCTH. OproroHanapHOe IPOEKTUPOBAHHUE.
[lepnieHAMKYNIAp U HAKIOHHBIC: PACCTOSTHUE OT TOYKU N0 TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  GUTYyphl  HAa  TUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: IPU3HAK  IEPHEHAUKYISIPHOCTH  ABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, JINHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IIJIOCKUX U
IBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB M CUHYCOB IS
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBask M MOJTHAS TTOBEPXHOCThH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIBHBIM — MHapajulesienuIe]] W €ro  CBOMCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHUKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupma: n-yroibHas mnHupaMuaa,
npaBUiibHasT W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHeit
MpaBWIbHOM NHUpamubl. [[paBUIbHBIE MHOTOTPaHHUKH: IMPaBWIbHAS NPU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIbHAS TPEYrolibHas IHUpaMuia MU IPaBUWIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
NOAECKadAP U UKOCAP.

Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, OMAaroHajau, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON MIPU3MBI,
IUIOAJAb OCHOBaHUU, TeopeMa O OOKOBOM MOBEPXHOCTH TMPSMOM MPHU3MBI.
[Inomaasr OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHPAMMUIBI,
Teopema O IUIOLIAAY YCEUEHHOW TUPAMUIBL.

Cummerpuss B NOPOCTPAHCTBE. DIIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMETpUss B MPAaBWIBHOM MHOTOIPAHHUKE: CHMMETpPHS
napajulesienuneaa, CUMMETPUS IPAaBWIBHBIX IIPU3M, CUMMETPUS IPAaBUILHOU
IAPAMHUJIBIL.

BeKkTOophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTHe KOMILIaHApHBIE BEKTOPBIL. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAaHApHBIM  BeKTOopaM. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHust

[loHATHA: TWIMHIPUYECKAsT TOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTD,
chepuueckass TOBEpXHOCTh, oOOpasyionue ToBepxHocTel. Tema BpalmieHwus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzammHOe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka munuuapa u koHyca. Cummetpusi cepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0bEM mpsamMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Imapa M MapoBOro
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
MWIVMHAP, ONHCAHHAs OKOJOo mnmiuHApa. llepecedenne cdepsl u  Tmmapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [oHsSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJIO c(depbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WA TEJIO
BpAICHMUS.

[Tnomans MOBEPXHOCTH IUJIMHJIpA, KOHYycCa, Iomanas chepbl U e€ dacteil.
[TogoOue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx uryp. IlpeobOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB M TEJ BPAIllEHUsI: CEUCHUS LIWJIMH]Ipa
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (IMapasuliesibHbIC
OCHOBAaHUIO U MPOXOJAIIME Yepe3 BEPIINHY), CEYEHUS I111apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJI CJIe/IOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METO MepeHoca
CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTemMa KoopJauHat B npoctpancTBe. Koopaunarel Bekropa. Pa3noxkeHnue Bekropa
no ©Oa3ucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TEOMETPHUUYECCKUX
3asay.

JIBHKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JBUxKeHUS U paBEHCTBO (UTYp.
OO6mue cBoiicTBa JABWKEHHWH. Buasl IBWKEHUN: TapaUielbHBIA TEPEHOC,
[EHTpalbHAsl CHUMMETpPHS, 3€pKajbHasi CHUMMETPHs, IMOBOPOT BOKPYT TMPSMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHcKoe BOCTIMTAHNE:

c(hOpPMHUPOBAHHOCTh TPAYKIAHCKOHN MO3UIIUH 00yJaAOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHM,
NpOIEAYyp TPa)kKTaHCKOTO oO0mecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMH HMHCTHTYTaMH B COOTBETCTBHHM C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHHUE:

c(hOpPMHPOBAHHOCTh POCCHUHCKON TpakIaHCKOW HICHTHYHOCTH, YBAKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKONH MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSM POCCUHCKMX MAaTEMaTHUKOB M POCCUHMCKONW MaTEMaTHYECKOM IITKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTWKCHHWW B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTM)KEHHH HayKu U JESTeNIbHOCTBIO YYEHOIro, OCO3HAHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKoe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas AICTETHKY MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaHUE:

c(hOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOT0 U 0€30MacHOTr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryisipHas (GU3nuvecKass aKTUBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BOCIMTAHHUE:

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOWS, HHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnrn W pPeaTM30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TUIAHEI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMo00pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4eCcKoe BOCIIMTAHME:

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKOH  KYJIBTYphbl, IMOHHMAHHE BIHSHUSA
COITHATBHO-D)KOHOMHUYECKUX IPOLECCOB HAa COCTOSHHE MPUPOJHOM M COIUATbHOM
CpeJibl, OCO3HAHKE TI00ATBLHOTO XapaKTepa SKOJOTHYSCKUX MPOOIeM, OPHEHTAIIUS
Ha MPUMEHCHHE MAaTeMaTHYECKHUX 3HAHMU IS pPEHmICHHS 3adad B OO0JIaCTH
OKpYJKaloIIeH Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
TIOCJIC/ICTBHIA ISl OKPY’KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeTOBEYECKOM IeATCIbHOCTH, JTAloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyIbTYypOl KaK CpEICTBOM ITO3HAHHS MHDA,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKHM MaTeMaTUYECKHUX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIHH,
OCHOBaHHUSA 715l 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHHMMATh,  (HOPMYIUPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSIX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW Y IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUIN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTALIMIO, IPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh cmoco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILICHUsS, BbIOMpaTh Haubojee MNOAXOJAIUA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBareibcKue J1eiiCTBUSA:



MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS,
(GopMynHpoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpEUYHE,  MpodeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSTENIBbHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaMm
OpOBENEHHOTO  HAOIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEACTABIATh €€ B pazNUyHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJIe OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
nmpoOJieMbl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIEeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 33a/1aud, BEIOUPATh CIOCOO pEIIeHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSL Tpollecca W pe3ysibTara pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCHUTb KOPPEKTHUBHI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKCHUSI Pe3yJIbTaTOB JEATeIbHOCTH, HAXOJUTh OLIUOKY,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh U MCMOJb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATBHOM
paboThl MpU pelmIeHUH Y4YeOHBIX 3ajlad, MPUHUMATH I€Jdb COBMECTHOM
NeSATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOoThl, paclpeessTh
BUIBl pabOT, JOroBapuBaThbcsi, OOCYXAaTh IMpollecC W Pe3yJbTaT padoTHhl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B I'PYIIOBBIX GopMax padboThl (00CYyXIAeHUs, OOMEH MHEHHM,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBIIOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOM JEHCTBUS C JPYIMMU UJIE€HAMH KOMAaH[bl, OLEHHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOydaronuiicss Hay4uTCs:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHATUSAMH CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUUECKUX PACCYKIACHUH;

o IPUMEHSATH AKCMOMBI CTEPEOMETPUH M CIEJCTBUS M3 HUX TMPHU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

o KJTACCH(PUITMPOBATh B3aMMHOE PACIIOJOKEHUE TPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

¢ CBOOOJIHO  OMEPUPOBATH  TOHITHSIMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTHIO;

e CBOOOJTHO OTIEPUPOBATH MOHATHSAMH, CBI3aHHBIMH C MHOTOTDAHHUKAMU;



¢ CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJIacCu(pUKaluu;

¢ CBOOOJIHO  ONEpPUPOBATH  MOHATUSAMM, CBSI3AHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBITIOJIHATDH MMApaJUIeNbHOE, HEHTPAILHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHUKOB PAa3IUYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp:
BU/I CBEPXY, COOKY, CHHU3Y;

e BBIYUCIIATH TUIOLIAJN TOBEPXHOCTEN MHOTOIPAaHHUKOB (ITpU3Ma, MUPaMU/Ia),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

e CBOOOJIHO OINEPUPOBATH MOHSATUSMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEepUPOBATh MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBITIOJIHATDH JICHCTBUS HAJl BEKTOPAMU;

epelIaTh 3aJa4d Ha JIOKA3aTEJIbCTBO MaTEMAaTHYECKUX OTHOIICHUH U
HAXOXJICHUE T€OMETPUYECKUX BEIMYMH, MPUMEHSS W3BECTHBIE METOIbI
IpU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e IPDUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEICTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJICKATh, MPEOOPa30BBIBATE W HWHTEPHPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTexax U pUCYHKaXx;

e [[DUMEHATH  IOJIYYEHHbIE 3HAaHUS HA  IIPaKTUKE: CpPaBHUBATh U
AHAIM3UPOBATH PEAJBHBIE CUTYallUH, IPUMEHATh W3yYEHHBIE NOHITHUS B
npolecce IMOMCKa pElIeHHs MaTeMaTHuecKd ChOpMYyIHPOBAHHOMN
npoOJieMbl, MOJEINPOBATh pPEAbHBIE CUTYallMd Ha $3bIKE TI'€OMETPUH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM T'€OMETPHUYECKUX
HNOHATUN U TEOpeM, amnmapaTta ajareOpbl, pemaTbh MPaKTHUECKHUe 3ajauu,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

e IMETh MPEJACTABICHUS OO0 OCHOBHBIX 3Tamax pa3BUTUS TE€OMETPUHU Kak
COCTaBHOU 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonny 11 knacca oOyvaronuiicst HAy4YUTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSAMH, CBA3AHHBIMM C UWIMHAPUYECKOM,
KOHMYECKOM U c(hepuyecKkoil MNOBEPXHOCTSAMHU, OOBACHATH CIOCOOBI
MOJIy4YEHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCeHHs: LUIMHIPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpalleHus (WIMHAP, KOHYC, cdepa U map) U 0ObICHATh
CIOCOOBI MOTYYEHUS TEN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHE C(Pephl U TIIOCKOCTH;

¢ BBIYUCIIATh BEJIIMYMHBI HJIEMEHTOB MHOTOTPAaHHUKOB M Tl BpalleHus,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs 1 MHOTOTPAaHHUKOB: MHOTOIPAHHHK, BIMCAaHHBIA B cdepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllCHUs;

¢ BBIYUCIIATH COOTHOILIEHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBINOIHATh (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, HWHTEPIPETUPOBATL U MPEoOpa3oBbIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHATH ONIEPALlMU HAJl BEKTOPaMU;

*3371aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CUCTEME KOOPAUHAT;

e pELIATh TEOMETPUUECKUE 3a/1a4d HA BBIYUCIICHUE YTJIOB MEXKIY MPAMBIMHU U
IJIOCKOCTSIMU, BBIYUCIIEHHE PACCTOSIHUN OT TOYKHU JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/A NPU PELICHNH;

¢ CBOOOZHO OMNEpUPOBATh MOHATUSMHU, CBA3AHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

¢ BBITIOJIHATh M300paKCHUS MHOTOTPAaHHUKOB M TEN BpAIICHUA TMIPH
NapajuyieIbHOM  NEPEHOCE, ULEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00MS;

e CTPOUTH CEYEHHS] MHOTOTPAHHUKOB W TE€J BPALLEHUS: CEUYECHMS LMJIUHAPA
(mapanienbHO U NEePIEeHANKYISIPHO OCH), CEYEHUsI KOHYyca (napaielibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* CIIOJIb30BaTh METOJbl TOCTPOEHUS] CEYEHWiIl: METOJI CJIEAO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



e IOKA3bIBaTh TEOMETPUUYECKUE YTBEPKIACHUS;

e IPUMEHATh TeOMETpUYECKHE (DAKThI JJIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONAralolluX HECKOJBKO IIAroB pELICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH MPOTPAMMHBIE CPEIACTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

e IPUMEHATH IMOJIYyYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYAallMH, MPUMEHATb H3YUYCHHBIC TOHATHSA,
TEOPEMBbI, CBOMCTBA B IMIPOILIECCE IIOUCKA PEIICHUS MAaTEMaTUYECKU
chopMyJIUPOBAaHHON MPOOJIIEMBI, MOJEIUPOBATh PEAJIbHbIC CUTyallud Ha
SI3bIKE T€OMETPHU, UCCIIEA0BATH IIOCTPOCHHBIE MOJICIIA C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TOHITUH M TeopeM, ammapara aiareopbl, pemniaTh
MPAKTUYECKUE 3aJauyM, CBA3AHHBIC C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4YacTu (pyH/1aMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBo yacoB
Ne HanmeHoBaHMe pa3/ie/10B U TEM DuieKTpoHHbIe (U poBHIE)
KoHnTtpoiabHubie
n/m NporpaMmbI Bcero o0pa3oBaTtejibHbIE peCypchl
padoThI
1 BBejIeHHeE B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
9 B3anmHoe pacnosioxkeHne mpsMbIX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapannenbHOCTH NPAMBIX U INIOCKOCTEH B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 [TepieHAMKYAAPHOCTH TPSMBIX U o5 https://resh.edu.ru/subject/17/10/
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VIIIBI ¥ PACCTOSHHS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOTpaHHHKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpHI B IPOCTPAHCTBE 12 https://resh.edu.ru/subject/17/10/
8 [ToBTOpEHME, 0000IICHNE U CHCTEMATH3AITUs 5 5 https://resh.edu.ru/subject/17/10/
3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoaundecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m KoHnTtposabHbie
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE peCypchl
padoThI
1 AHaIHTHYeCKAs FeOMETpHS 15 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpenue, 0000IIeHNE 1 15 1 https://resh.edu.ru/subject/17/11/
cucTeMaTu3anys 3HaHu!
3 O6BEM MHOTOTPAHHHKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tmomaam MoBEpXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 JIBMOKEHNs! 5 1 https://resh.edu.ru/subject/17/11/
- [ToBTOpEeHME, 0000IICHNE 1 17 5 https://resh.edu.ru/subject/17/11/
CHCTEMAaTHU3aIUs 3HaHUH
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 8




IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTtpoasHbie
padoThI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbI€ NTpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

[TonaTHs cTepeoMeTpun: TOUKa, psAMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

[TonsTHS: Eepecekarourecs MI0CKOCTH,
nepeceKarouecs npsimasi ¥ miocKoCTbh;
MOJTYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

IlonsTHs: NIEPECCKAIMNECH IIIIOCKOCTH,
nepeCcCKarmmecs npsamas u IJI0CKOCTb,
NOJIYIPpOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

MHororpaHHUKH, U300pakeHue
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://resh.edu.ru/subject/17/10/

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC
CICACTBUA U3 HUX

https://resh.edu.ru/subject/17/10/




AKCHOMBI CTEPEOMETPUU U NIEPBBIE
CJIEJICTBUS U3 HUX

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEM B IIPOCTPAHCTBE.
O0603HaueHus IPSIMbIX U MJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

10

N300pakenue ceueHnii nupamMupl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxeHue nepeceyeHus
MOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

https://resh.edu.ru/subject/17/10/

11

N300paxkenue ceueHnit nupamMupl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHune nepeceyeHus
MOJIYYCHHBIX MJIOCKOCTEN. PackpamBanne
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://resh.edu.ru/subject/17/10/

12

N3obpaxenue cedyeHU mupaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHune nepeceyeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

https://resh.edu.ru/subject/17/10/

13

N300paxeHune ceueH i mupaMuibl, Kyda u
MPU3MBI, KOTOPBIC TPOXOIAT Ye€pe3 UX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH 1[BETaMU

14

Meton clIeaoB I NMOCTPOCHUA CEUYECHUN

15

Meton cnenoB i1 IOCTPOEHMSI CEUEHU.
CBolicTBa nepecedeHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoz ciefioB 1isi HIOCTPOCHUS CEUCHUI.
CpoiicTBa nepeceyeHu NpsiMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamu/ie, Kyoe 1mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

https://resh.edu.ru/subject/17/10/

19

[TocTpoenune ceueHuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOEHUS

https://resh.edu.ru/subject/17/10/

20

[TocTpoenune ceueHuit B mupamuze, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MOCTPOCHUS

https://resh.edu.ru/subject/17/10/

21

[ToBTOopenue mnanumerpuu: Teopema o
MIPOMOPIIMOHANBHBIX 0Tpe3Kax. [Tlogooue
TPEYroJIbHUKOB

https://resh.edu.ru/subject/17/10/

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX uepTexax. Mictopus pa3Butus
IUIAHUMETPUHU U CTEPEOMETPUHN

https://resh.edu.ru/subject/17/10/

23

KonTtponpHast padota "AKCHOMBI




crepeomerpun. CeueHus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpelnBarOIUECs MIPSIMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHble IpsIMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

25

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapajuleIbHON
JAHHOM NPSIMOM, MPOXOAIIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o mepecedeHnn
MapaJuIeIbHBIX MPSAMBIX II0CKOCTBIO

https://resh.edu.ru/subject/17/10/

26

[TapannensHOCTH TpeX NpsiMbIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSIMBIX

https://resh.edu.ru/subject/17/10/

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOWCTBA MApAJUICTHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenune pa3HbIX GUryp B
napauieIbHON IPOCKIINU

https://resh.edu.ru/subject/17/10/

28

LlenTpanbHas npoekus. Yroi ¢
COHAINpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

https://resh.edu.ru/subject/17/10/

29

3ajauy Ha JOKa3aTeIbCTBO U UCCIIE0OBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: ApaNIENBHOCTD NIPAMOK U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH MIPSAMOU U INIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOM U
IIJIOCKOCTH




31

FeOMeTpI/I‘-IeCKI/Ie 3ala4u Ha BBIYHUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3AHHBIC C
MapalJICJIbHOCTBIO IPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOAAIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapaJyIeIbHOIO APYrou npsamoil. Pacuér
OTHOILICHUI

https://resh.edu.ru/subject/17/10/

33

[TapamienpHas npoeKus, IPUMEHEHNE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napaenenunena. CBoucTa
napajuiesienune1a ¥ Ipu3Msl

https://resh.edu.ru/subject/17/10/

34

[TapannensHbie mockocTH. [IpusHaku
MapajuiebHOCTH JBYX MIIOCKOCTEMH

https://resh.edu.ru/subject/17/10/

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MPOXO AL
yepes TOUKY, He IPUHAJICKAITYIO JaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

https://resh.edu.ru/subject/17/10/

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajIeIbHOCTH MPSMBIX TIEPECEUCHUS TTPH
MepeceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEH TpeThei

https://resh.edu.ru/subject/17/10/

37

CBoiicTBa nMapajjiesbHbIX IIIOCKOCTEN: 00
OTpPE3KaAX NapaJlIeNbHBIX IPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMSI TapaJlJIEIbHBIMU IIOCKOCTSIMU

https://resh.edu.ru/subject/17/10/

38

IToBTOpenue: Teopema [Iudaropa na
IJIOCKOCTU




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 MPAMOYTOJIBHOTO TPEYrOJIbHUKA
40 CBoiicTBa Ky0a ¥ IPSIMOYTOJTBHOTO https://resh.edu.ru/subject/17/10/
rapasuiesieruIies1a
41 Brruucnenue 1mH 0Tpe3KOB B KyOe 1 https://resh.edu.ru/subject/17/10/
MPAMOYTOJIbHOM TapajuiesienuIie e
[TepieHAMKYISAPHOCTD MPSIMOMN U https://resh.edu.ru/subject/17/10/
42 II0CKOCTH. [Ipr3HaK nepneHIuKyIspHOCTH
MIPSIMOM U TUIOCKOCTH
[TepieHAMKYASAPHOCTH MPSIMOM U https://resh.edu.ru/subject/17/10/
43 IocKocTH. [Ipru3HaK neprneHIuKyaIspHOCTH
MPSIMOM M TUIOCKOCTH
TeopeMma o CyleCTBOBAaHUU U https://resh.edu.ru/subject/17/10/
44 €IMHCTBEHHOCTH MPSIMOM, MPOXOIAIIEH
yepe3 TOUKY MPOCTPAaHCTBA U
MEePIEHANKYIISIPHOHN K IMJIOCKOCTH
45 [InockocTH 1 NEPIEHIUKYISAPHBIC UM https://resh.edu.ru/subject/17/10/
MpsSMbIE B MHOTOTpaHHUKAX
16 [InockocTH 1 NEPIEHIUKYISPHBIC UM https://resh.edu.ru/subject/17/10/
MpsSIMbIE€ B MHOTOTpaHHUKAX
47 [Iepnenaukynsap u HakiioHHas. [loctpoenue https://resh.edu.ru/subject/17/10/
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO
48 [lepnenaukyisip v HakioHHas. [loctpoenue
MEePIEHIUKYISIPa U3 TOUYKH Ha MPAMYIO
49 Teopema o Tpéx nepneHauKynsapax (mpsmas
u oOpaTHast)
50 Teopema o Tpéx neprieHUKyIsApax (mpsmas

u oOpaTHast)




51

Yroa Mexay CKpeIUBaOIUMHUCS TPSIMbIMU

[Tonck nepneHuKyJIApHBIX MPSAMBIX €

https://resh.edu.ru/subject/17/10/

52 MTOMOIIIBIO MEPIICHIUKYIISIPHBIX IIOCKOCTEN
53 OpTOTOHANBHOE POEKTHPOBAHHE https://resh.edu.ru/subject/17/10/
[TocTpoenue ceuennii kyoa, mpu3MBI, https://resh.edu.ru/subject/17/10/
54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU
[TocTpoenue ceuennii kyoa, mpu3MBI, https://resh.edu.ru/subject/17/10/
55 MPaBUJIBHON MUPaMUbI C TTOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU
CumMeTpHs B TPOCTPAHCTBE OTHOCUTEIBHO https://resh.edu.ru/subject/17/10/
56 mockocTH. [lmockocT cumMmeTpuii B
MHOT'OI'PaHHUKAX
57 [Tpu3Hak nepneHANKYISIPHOCTH TIPSIMON U https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN
58 HpaBI/IJ'IBHIiIC MHOTOTpaHHUKH. Pacuér https://resh.edu.ru/subject/17/10/
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH
59 [IpaBunbHbIC MHOTOTPaHHUKH. Pacuér https://resh.edu.ru/subject/17/10/
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH
CriocoObl OMYCTUTD MEPIECHIUKYISAPHI: https://resh.edu.ru/subject/17/10/
60 CUMMETpHUS, CABUI TOUKH IO apaJlIeIbHON
MpsSIMOU
61 Casur 1o HenapaIenbHON MPSMOH,
W3MEHEHUE PACCTOSHUM
KonTponeHas pabora "B3anmHoe
62 pacIoyoKeHre IPsIMbIX U IIJIOCKOCTEH B

pocTpaHcTae”




63

IToBTOpEHME: Yyroy MeXay IPsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

https://resh.edu.ru/subject/17/10/

64

[ToBTOpEHME: yroy MexIy
CKpCHIMBAOIIUMHUCS ITPSIMBIMHA B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BBIYHUCJIICHUA yIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

https://resh.edu.ru/subject/17/10/

66

JIByrpanHsb1i yroa. CBOMCTBO JIMHEMHBIX
YTJI0B ABYTPAHHOTO yria

https://resh.edu.ru/subject/17/10/

67

[IepnenaukynspHble mockoctu. CBoMCTBA
B3aMMHO NEPIEHAUKYISPHBIX IIOCKOCTEN

https://resh.edu.ru/subject/17/10/

68

[Ipu3Hak neprneHIuKyIIpHOCTH
IUIOCKOCTEM; TeopeMa O MPAMOM
MEePECEUCHUS JBYX MIOCKOCTEH
MEePIEeHIUKYIIPHBIX TPEThE! TIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

[IpsiMOyTOIBHBIN apaIIenenunea; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napasuiesenumea

70

TeopeMa 0 IraroHaau IpAaMOYroJbHOIro
ImapaijiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie W IIPUKIIaIHbIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
MPAMBIX U IIJIOCKOCTU

72

HOBTOpeHI/ICZ CKpCHIMBAIOIIUECCA TTPSAMBIC,
apaJlJICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OIrpaHHUKax




[Tapa mapayienpHbBIX IJIOCKOCTEN Ha
CKpCHIMBAOIINUXCA IPAMBIX, paCCTOAHUC

73 MEXK/Ty CKPEIIUBAIOIIUMHUCS TIPSIMBIMH B
MIPOCTBIX CUTYAIHSIX
74 PaccTosiHre OT TOYKH 10 TIJIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 TUIOCKOCTH
Brrunciienue pacCTOSIHHI MEXTy https://resh.edu.ru/subject/17/10/
75 CKPEIIMBAIOIIUMHUCS MPSIMBIMH C TTOMOIIIBIO
MePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA IS https://resh.edu.ru/subject/17/10/
76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB ¥ CHHYCOB JIJIS
TPEXTPAHHOTO yIJjia
77 DneMeHTHI cpepruuecKor FTEOMETPUH: https://resh.edu.ru/subject/17/10/
reo/Ie3nUeCKUe TUHUM Ha 3eMIie
78 KonrponsHas paboTa "Yrisl 1 paccrosHus" https://resh.edu.ru/subject/17/10/
79 CucreMaru3zanus 3HaHuil "MHOTOTpaHHUK U https://resh.edu.ru/subject/17/10/
€ro 3JIeMeHTHI"
80 ITupamuna. Buasl nupamu. [paBunsHas https://resh.edu.ru/subject/17/10/
nupamuia
81 IIpusma. [Ipssmast 1 HaKJTOHHAS! TPU3MBL. https://resh.edu.ru/subject/17/10/
[IpaBunbpHas npusma
82 [IpsiMolt mapasuiesenuIe, NpsMOYyroJIbHbIN https://resh.edu.ru/subject/17/10/
napajuienenumnena, Kyo
83 Beinykibsie MHOTOrpaHHUKHU. Teopema https://resh.edu.ru/subject/17/10/
Olinepa
84 Brinyknbeie MHOTOTpaHHUKH. TeopeMa https://resh.edu.ru/subject/17/10/




Olinepa. [IpaBuibHbIE U IOJIyTIPaBUIIbHbBIE

MHOTOI'PaHHUKHU
85 KonTponsnas padora "Muororpanauxu”
86 [TonsaTue BekTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB https://resh.edu.ru/subject/17/10/
88 Pa3sHOCTb BEKTOPOB https://resh.edu.ru/subject/17/10/
89 ITpaBuyIo MapaTeNeHITeNa https://resh.edu.ru/subject/17/10/
90 VMHOKeHHe BEKTOpa Ha HHCII0 https://resh.edu.ru/subject/17/10/
91 Paznoxenne BekTopa 1o 6a3ucy Tpéx https://resh.edu.ru/subject/17/10/
BEKTOPOB, HE JICXKAIIHNX B OJTHOM MIIOCKOCTH
92 CKaIspHOE TIPOM3BEIEHIE https://resh.edu.ru/subject/17/10/
93 Brrunciienue yria Mexay BEKToOpamu B https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
94 TIpocTeifiye 3a1a49H ¢ BEKTOPAMH https://resh.edu.ru/subject/17/10/
95 TIpocTeiimue 332K ¢ BEKTOPaMH https://resh.edu.ru/subject/17/10/
96 TIpocTeiiiye 314K ¢ BEKTOPAMH https://resh.edu.ru/subject/17/10/
97 TTpocTeiiime 3aauH ¢ BeKTOpamH https://resh.edu.ru/subject/17/10/
98 O000I11IeHNE U CUCTEMATH3aLU 3HAHU I https://resh.edu.ru/subject/17/10/
99 O000I11[eHNE U CUCTEMATU3ALU 3HAHU
100 HTorosas KOHTpOJIbHAs paboTa




101 Hrorosas kKoHTpoJIbHAS paboTa 1
102 O0001Ienne U cUCTEMaTH3aIMs 3HAHAI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KJIACC

KoaunuecTBo yacoB

DJIeKTpOHHbIe N (poBbIe

Ne n/m Tema ypoka KoHnTtpoabHbie
Bcero p o0pa3oBaTe/ibHbIE pecypchl
padoTbI

1 [ToBTOopenue Temsl "KoopauHatsl BeKTOpa 1
Ha IUIOCKOCTH U B IIpOCTpaHcTBE"

9 [ToBTopenue temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"

3 [ToBTOpenue Temel "Brruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpEeHUE TeMbl Y paBHEHUE NTPSMON, 1
MPOXOSIIEH Yepe3 IBE TOUKH"

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/subject/17/11/
YPaBHEHHE IIJIOCKOCTH B OTPE3KAX

5 YpaBHEeHUE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/subject/17/11/
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BeKTOpHOE IpOM3BE IeHHE 1 https://resh.edu.ru/subject/17/11/

8 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1 https://resh.edu.ru/subject/17/11/
IIPOrpaMMHUpPOBaHNE

9 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1 https://resh.edu.ru/subject/17/11/
IIPOrpaMMHUpPOBaHNE

10 AHanuTHYECKUE METOIBI pacuéTa yria 1 https://resh.edu.ru/subject/17/11/
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX

11 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY IUIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 ®dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAHWHATax

HaxosxieHne paccTossHu OT TOYKHU A0

https://resh.edu.ru/subject/17/11/

13 IJIOCKOCTH B KyOe
14 Haxoxaenue paccTossHUM OT TOYKH 10 https://resh.edu.ru/subject/17/11/
IJIOCKOCTH B IPABUJILHOM MUpPaMUJIC
15 KonTtponbHas padora "AHanutuyeckas
reomeTpus"
16 CeueHurss MHOTOTPAaHHHUKOB: CTaHIAPTHBIC https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKH
17 CeueHNsi MHOTOTPAaHHUKOB: METO]] CIE/I0B https://resh.edu.ru/subject/17/11/
CedeHust MHOTOTPAHHHUKOB: CTaHIaPTHHIE https://resh.edu.ru/subject/17/11/
18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEN
19 [TapanyenpHbIe IPSAMBIE U INIOCKOCTH: https://resh.edu.ru/subject/17/11/
MapajuieJIbHbIE CEUCHUS
20 [TapanyienpHble PSAMBIE U INIOCKOCTH:
pacy€T OTHOIIECHUM
21 [TapannenpHble psMbIE U TUIOCKOCTHU: YIJIbI
MEXK/y CKPEIMBAOUIUMUCS PSMBIMU
[IepnieHAMKYNAPHBIE IPAMBIE U TUIOCKOCTH: https://resh.edu.ru/subject/17/11/
29 CTaHJAapTHbIE Naphl EPIEHINKYISPHBIX
MJIOCKOCTEHN U MPSIMBIX, CAMMETPUHU
MHOT'OI'PaHHUKOB
23 [IepnieHquKyIIApHBIE NPSAMBIE U IIJIOCKOCTH: https://resh.edu.ru/subject/17/11/
TeopemMa O TpeX MepneHANKYIIpax
2 [lepnieHquKynsApHbIE PSAMBIE U IIIOCKOCTH: https://resh.edu.ru/subject/17/11/

BBIYUCIICHUA JJIMH B MHOT'OT'paHHUKAX




25

HOBTOpeHI/Ie: IIouraaun MHOFOYFOJIBHI/IKOB,
(hopMyITBI TS TUIOIAEH, COOOpaskeHuUs
noao0ous

https://resh.edu.ru/subject/17/11/

26

HOBTOpeHI/IGI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyIIBI IS IIJIOIACH, COOOpakeHUS
oo0ous

27

HOBTOpCHI/IeI mIonmaanu MHOTOYI'OJIbHUKOB,
(hopMyIBl IS TUTOMIAJIEH, COOOpaKEHUS
o0 0ust

28

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
TUTOIIA I IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJIOIIA T TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

https://resh.edu.ru/subject/17/11/

30

KonTtponsnas padora "IloBTOpenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

https://resh.edu.ru/subject/17/11/

31

O06bEM Tena. O0beM MPSAMOYTOJILHOTO
napaiiesenuea

https://resh.edu.ru/subject/17/11/

32

3agaun 00 yaBoeHUH Kyba, 0 KBajpaType
Ky0a; 0 TPUCEKLUH yria

https://resh.edu.ru/subject/17/11/

33

CrepeomeTpHruecKue 3a1a41, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJesnenumnena

https://resh.edu.ru/subject/17/11/

34

HpI/IKJ'Ia,[[HLIe 3aaa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00BEMaA IpsAMOYTOJIBHOTO
mapajieierumIcaa

https://resh.edu.ru/subject/17/11/




35

O0BEM psAMON TPU3MBI

CrepeoMeTpHuuecKue 3a/1a4M, CBS3aHHbIE C

36 BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH TTPU3MBI
Brorancierne 00EMOB Tl C TTOMOIIBIO
38 ompenenéHHoro uHTerpana. OosEm
HAaKJIOHHOHN IIPU3MBI
Breranciieane 00EMOB TeIT C ITOMOIIBIO
39 onpenenénHoro uarerpaita. O0bpém
MTUPaMUIBI
40 ®dopmyna o0bEmMa nupamuibl. OTHOIIEHHE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM
41 dopmyna 06bEMa mupamuapl. OTHOIIIEHNE https://resh.edu.ru/subject/17/11/
00bEMOB MUPAMHU/T C OOLITUM yTIIOM
42 CrepeomeTpuyecKue 3aa4u, CBI3aHHBIE C https://resh.edu.ru/subject/17/11/
00BbEMaMU HAKJIOHHOW MTPU3MBI
43 CrepeomeTpuyecKue 3aa4u, CBI3aHHBIE C https://resh.edu.ru/subject/17/11/
00BbEMaMU TTMPAMHUTBI
[Tpuknagaeie 3aaaun 1Mo Teme "OO0bEMBI https://resh.edu.ru/subject/17/11/
44 Ten", cBsi3aHHBIE C 00BEMOM HAKJIOHHOM
MPU3MBI
45 [Ipuknanueie 3agaun o Teme "O0bEMBI https://resh.edu.ru/subject/17/11/
Ten", CBA3aHHbIE ¢ 00BEMOM TUPAMUIBI
16 [Tpumenenne 00bEMOB. Boruncnenue https://resh.edu.ru/subject/17/11/
paccTosHUA 0 TIOCKOCTH
47 KonTtponpHas pabota "O6bEM

MHOTOTpaHHUKa"




Hunmsapryeckas NOBEPXHOCTb,

48 o0pa3yoIue UIHHIPUISCKON
MIOBEPXHOCTHU

49 unuuap. [psamoit KpyroBoi HHJIMHAID.
[Inomans MOBEPXHOCTH LIMIIMHIPA

50 Konndeckas moBepxHOCTb, 00pa3yromme
KOHMYECKOU nmoBepxHOocTH. KoHyc

51 Ceuenne KOHyca IIIOCKOCTHIO,
napajuiebHOM MI0CKOCTH OCHOBAHMS

59 Yceuénnslii konyc. U3006paxkeHne KOHycOB
1 YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOI MOBEPXHOCTHU U TIOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaape 60KOBOM MOBEPXHOCTH U TIOJTHON
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aaun Ha

55 JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
MIOCTPOCHUEM CeUEHU M WINHIPA, KOHYCa
CrepeoMeTrpuueckre 3aaun Ha

56 JI0Ka3aTeNIbCTBO U BBHIUMCIICHUE,
MOCTPOCHUEM CEUCHUI IIMIIMHpa, KOHYCa

57 [Ipuknanueie 3a7auu, CBsI3aHHBIE C
LHIHHIPOM

58 [Ipuknanueie 3aauu, CBsI3aHHBIE C
AIHHIPOM

59 Coepa u map

60 [Tepeceuenue cepsl u mapa ¢

iockocThio. Kacanue mapa u cepsl




IUIOCKOCTBI0. Bul 1 m300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Buj n m3o0pakenue mapa

https://resh.edu.ru/subject/17/11/

62

Ypasaenwne chepsl. [Lmomans chepsl u e
yacTen

https://resh.edu.ru/subject/17/11/

63

CummMmerpus cdepsl U mapa

https://resh.edu.ru/subject/17/11/

64

CrepeomeTpuiecKkue 3a1a4 Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOSHUEM UX
CEUYEHUI TIOCKOCTHIO

https://resh.edu.ru/subject/17/11/

65

CrepeomMeTpuvecKue 3a1a4u Ha
JIOKA3aTeJIbCTBO U BEIUMCIICHUE, CBSI3aHHEIC
co cdepoii u mapoM, IOCTPOCHUEM UX
CEUYCHHH IIOCKOCTRIO

https://resh.edu.ru/subject/17/11/

66

[IpuknaaHbie 321241, CBSI3aHHBIC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY>)KHOCTH, CTAHJIAPTHBIC
noxoous

68

Paznuunsbie KOM6I/IHaI_[I/II/I TCJI BpalllCHHUA U
MHOTI'OI'PaAHHHUKOB

69

3agaun 1o Teme "Tena u NOBEPXHOCTH
BpaleHus"

70

3agaun 1o teme "Tena n NOBEPXHOCTH
BpaleHus"

71

KonTtponpHast padota "Tena 1 moBepXHOCTH




BparieHus"

72

O6bem mmnHIpa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brrurcnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uurerpana. O0bEM KoHyca

https://resh.edu.ru/subject/17/11/

74

[Tnomaau 60K0BOM U MOJIHOM MOBEPXHOCTH
KOHYyca

https://resh.edu.ru/subject/17/11/

75

CrepeoMeTpHruecKkue 3a/1aul, CBI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB ITUIIMH/IPA, KOHYCA

https://resh.edu.ru/subject/17/11/

76

[Tpuknagaeie 3anauu o Teme "O0bEMBI 1
IJTONIAU TOBEPXHOCTEN Ten"

https://resh.edu.ru/subject/17/11/

77

OO0BEM MIapa U MapoBOTO CEKTOPA.
Teopema 00 06bEMe mapa. [Tnomans
chepbl. CTepeoMeTpUICSCKUE 3a1a4H,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB IIapa,
IIIAPOBOTO CETMEHTA U IIIAPOBOT0 CEKTOpa

https://resh.edu.ru/subject/17/11/

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
m101a b0 chepbl. COOTHOMICHUS MEXTY
IJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
HoO0OHBIX TEN

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o0bEMa rpu moa00uu.
CrepeoMeTpHuecKue 3aJjauu, CBSI3aHHBIE C
BBIUHCIICHUEM 00BEMOB TeJl M ILIOIIaAeH
MOBEPXHOCTEN

80

KonTponsnas padora "[Tnomanu
MMOBEPXHOCTU ¥ O0BEMBI KPYTIIBIX TN




81

JBmxeHus npoctpanctBa. OToOpaskeHus.
JIBrokeHus U paBeHCTBO ¢uryp. O0mmue
CBOMCTBA JIBUKEHUI

82

Bupl 1BukeHMI: napaJuIeIbHBIN TEPEHOC,
LIEHTpAJIbHAsI CAMMETPHSI, 3€pKaJIbHas
CUMMETpPHS, IOBOPOT BOKPYT MPSIMOU

83

[TpeobpazoBanus mogodus. [psmas u
ctepa Diinepa

https://resh.edu.ru/subject/17/11/

84

FCOMeTpI/I‘-IGCKI/IC 3aa4v Ha IPUMCHCHUEC
JABMKCHUA

85

KonTtponsHas padora "BekTopsl B
npocTtpancTae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10-11 kmaccos,
cUCTeEMAaTH3alysI 3HaHUH
"[TapannenbHOCTh TPSMBIX U INIOCKOCTEHN B
npocTtpancTae"

https://resh.edu.ru/subject/17/11/

87

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocTpancTae"

https://resh.edu.ru/subject/17/11/

88

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
pocTpaHcTae”

https://resh.edu.ru/subject/17/11/

89

Ob6o6maromniee noBroperue 11 noHsATHi U
MeToJI0B Kypca reomerpun 1011 knaccos,
cucremMaTu3anus 3HaHuit: "Oobem




MHOTOIrpaHHuKa"

90

O6o6maromee noproperue 11 monsTHii n
MeTo10B Kypca reomerpun 10-11 kimaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

https://resh.edu.ru/subject/17/11/

91

O6o06maromniee nopropenue 11 noustuii u
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MOBEPXHOCTU M 0OBEMBI KPYTJIbIX TeN"

https://resh.edu.ru/subject/17/11/

92

O6o6mmaromniee nopropeHue 11 noustuii u
MeTo10B Kypca reomerprun 10-11 kmaccos,
cuctemaru3anus 3Hagui: "Imomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

https://resh.edu.ru/subject/17/11/

93

Hrorosas koHTpobHAs paboTa

94

Hrorosas koHTpoabHAs paboTa

95

[ToBTOpeHME, 0000IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIThIOTEPHBIX
TEXHOIOTUH

97

Hctopus pazBuUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://resh.edu.ru/subject/17/11/

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK
HAaYKU U et POJIb B pa3BUTHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX

https://resh.edu.ru/subject/17/11/




TEXHOJIOTUN

99

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ pOJib B pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hctopus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOJib B pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/subject/17/11/

101

Hcropus pasBUTHs CTEpEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX
TEXHOIOTUH

102

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

I'eometpus. 10-11 knacc. Aranacsin JI.C., byty3oB B.®., u ap. M.: [IpocBemienue.

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I'eometpus. 10-11 knacc. Aranacsin JI.C., byty3os B.®., u ap. M.: [Ipoceenienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
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